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(54) THERMOSETTING TWO-COMPONENT INK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a two-component ink which has no stickiness on a recording medium, 
especially on a nonabsorbent recording medium, after recording, exhibits an improved fixability of a colorant, is 
free from color mixing, and makes printing with a high image quality possible. 

SOLUTION: The ink composition of the two-component ink contains polymer particles having functional groups 
reactive with a thermal curing agent; and the reaction liquid of the ink contains a flocculant (e.g. a polyvalent 
metal salt) and the thermal curing agent. Thus, when the ink is printed onto a recording medium and then heated, 
the stickiness of image parts is eliminated; the fixability of a colorant is Improved; color mixing does not occur; 
and the image quality is further improved. 
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* NOTICES * 

Japan Fat nt Office is not responsible for any 
damages caus d by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Heat-hardened type 2 liquid type ink which consists of reaction mixture which contains at least the 
flocculant which produces an aggregate when a coloring agent, a heat-curing agent, the polymer particle which has the 
functional group which reacts, water and the ink constituent which contains the water-soluble organic solvent at least, 
and this ink constituent are contacted, and is characterized by the thing of an ink constituent and reaction mixture for 
which either contains the heat-curing agent at least. 

[Claim 2] Heat-hardened type 2 liquid type ink according to claim 1 which is the polymer particle of "the heat-curing 
agent and the ftinctional group which reacts" which the polymer particle which has the aforementioned heat-curing 
agent and the functional group which reacts becomes from an epoxy group, an isocyanate machine, the amino group, a 
carboxyl group, a phenolic hydroxyl group, N-methylol machine, N-methylol ether machine, a -COOCO-machine, etc. 
which has at least one on a front face. 

[Claim 3] Heat-hardened type 2 liquid type ink according to claim 1 or 2 which whose content of a polymer particle 
which has the aforementioned heat-curing agent and the functional group which reacts is 0.01 - 30 % of the weight, 
and has it in the range of 1 -20 by the weight ratio to a coloring agent to the aforementioned ink constituent. 
[Claim 4] Heat-hardened type 2 liquid type ink according to claim 1 to 3 whose minimum membrane formation 
temperature of the polymer particle which has the aforementioned heat-curing agent and the functional group which 
reacts is a thing 1 50 degrees C or less. 

[Claim 5] Heat-hardened type 2 liquid type ink according to claim 1 to 4 whose particle size of the polymer particle 
which has the aforementioned heat-curing agent and the functional group which reacts is 400 micrometers or less. 
[Claim 6] Heat-hardened type 2 liquid type ink according to claim 1 to 5 whose contact angle on the Teflon (registered 
trademark) board of the aquosity emulsion which water was made to distribute the polymer particle which has the 
aforementioned heat-curing agent and the functional group which reacts, and was prepared to 10 % of the weight of 
concentration is 70 degrees or more. 

[Claim 7] Heat-hardened type 2 liquid type ink according to claim 1 to 6 whose surface tension of the aquosity 
emulsion which water was made to distribute the polymer particle which has the aforementioned heat-curing agent and 
the functional group which reacts, and was prepared to 35 % of the weight of concentration is more than 40x10-3 N/m 
(20 degrees C). 

[Claim 8] Heat-hardened type 2 Hquid type ink according to claim 1 to 7 whose polymer particle which has the 
aforementioned heat-curing agent and the functional group which reacts is what has core-shell structure. 
[Claim 9] Heat-hardened type 2 liquid type ink according to claim 1 to 8 whose aforementioned coloring agent is a 
pigment. 

[Claim 10] Heat-hardened type 2 liquid type ink according to claim 1 to 9 whose aforementioned flocculant is at least 
one of polyvalent metallic salt, the poly allylamine, and the poly allylamine derivatives. 

[Claim 11] Heat-hardened type 2 liquid type ink according to claim 10 whose aforementioned polyvalent metallic salt 
is at least one of the nitrate of trivalent metals, such as bivalent metals, such as calcium, magnesium, barium, copper, 
zinc, and nickel, aluminum, iron, and chromium, or the carboxylates. 

[Claim 12] A coloring agent, a heat-curing agent, and the polymer particle which has the functional group which 
reacts, the water and the ink constituent containing the water-soluble organic solvent that are characterized by 
providing the following, The record method which prints using the heat-hardened type 2 liquid type ink which consists 
of reaction mixture which contains at least the flocculant which produces an aggregate when this ink constituent is 
contacted, and is characterized by the thing of an ink constituent and reaction mixture for which either contains the 
heat-curing agent at least. The process which makes reaction mixture adhere on a record medium. The process which 
an ink constituent is made to adhere on a record medium, and records a picture. The process which washes the record 
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medium which reaction mixture and the ink constituent were made to adhere and was printed by the polar solvent. The 
process which heats the record medium after washing. 

[Claim 13] The record method according to claim 12 that the process which makes the aforementioned ink constituent 
adhere on the aforementioned record medixim is after the process which makes the aforementioned reaction mixture 
adhere on a record medium. 

[Claim 14] The record method according to claim 12 that the process which makes the aforementioned ink constituent 
adhere on the aforementioned record medium is before the process which makes the aforementioned reaction mixture 
adhere on a record medium. 

[Claim 1 5] The record method according to claim 12 to 14 which is the ink-jet record method that the process which 
makes the process and/or the aforementioned reaction mixture which make the aforementioned ink constituent adhere 
on the aforementioned record medium adhere on a record medium prints by making a drop breathe out and making it 
adhere to a record medium. 

[Claim 16] The record method according to claim 12 to 15 that the aforementioned process to heat is a process heated 
at 70-180 degrees C. 

[Claim 17] The record method according to claim 12 to 16 that the aforementioned record medixmi is the thing of non- 
absorptivity substantially to the aforementioned heat-hardened type 2 liquid type ink. 

[Claim 18] The record method according to claim 12 to 17 that the front face of the aforementioned record medium is 
plastics, rubber, a metal, or a ceramic. 

[Claim 19] The record object recorded by the record method according to claim 12 to 18. 
[Claim 20] A coloring agent, a heat-curing agent, and the polymer particle which has the fiinctional group which 
reacts, the water and the ink constituent containing the water-soluble organic solvent that are characterized by 
providing the following. The recording device which prints using the heat-hardened type 2 liquid type ink which 
consists of reaction mixture which contains at least the flocculant which produces an aggregate when this ink 
constituent is contacted, and is characterized by the thing of an ink constituent and reaction mixture for which either 
contains the heat-curing agent at least. A means to make reaction mixture adhere on a record medium. A means to 
make an ink constituent adhere on a record medium, and to record a picture. A means to wash the record medium 
which reaction mixture and the ink constituent were made to adhere and was printed by the polar solvent. A means to 
heat the record medium after washing. 

[Claim 21] The recording device according to claim 20 which is the ink-jet recording mechanism with which a means 
to make the means and/or ink constituent which make reaction mixture adhere on a record medium adhere on a record 
medium, and to form a picture prints by making a drop breathe out and making it adhere to a record medium. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the record method which used record-medium 
and heat-curing type which "greasiness" is especially lost at an early stage after recording on non-absorptivity record 
medium, fixing nature of coloring agent improves, and there is no color mixture, and can obtain good quality of image 
2 liquid type ink, and its ink. 
[0002] 

[Description of the Prior Art] Conventionally, as for a water-color-ink constituent, what made water the principal 
component and contained wetting agents, such as a coloring component and a glycerol, in this is common. Moreover, 
the thing which the record medium used for a water-color-ink constituent can generally absorb an ink constituent to 
some extent, and a coloring agent can be made to permeate, for example, paper etc., is used. As the record method 
which prints using a water-color-ink constituent, the ink-jet record method attracts attention in recent years. The ink-jet 
record method is the record method which the globule of an ink constituent is made to fly and prints by making it 
adhere to a record medium. 

[0003] On the other hand, when performing printing and paint to the record medium which does not absorb water- 
color-ink constituents, such as plastics and a metal, fundamentally, the solvent system ink constituent and paint which 
generally used the organic solvent (especially lipophilic property) are used. A solvent system ink constituent and a 
paint are excellent in fixing nature, scuff resistance, endurance, etc., when printing to the record medium of non- 
absorptivity. However, the thing of an organic solvent of a certain kind may show toxicity to animals and plants. 
Therefore, cautions are required for the use, abandonment, etc., and it is inconvenient to handling in many cases. 
[0004] If a water-color-ink constituent is used even when carrying out printing and paint to a non-absorptivity record 
medium, it can be called a desirable thing fi-om a safety aspect, an environmental side, and which expedient point of 
use. However, in printing to a non-absorptivity record medium, it is required that the coloring agent component of a 
water-color-ink constituent should be firmly fixed to a record intermediation body surface. For that purpose, it is 
required that it should be short, the time to fixing, i.e., the drying time. In order to improve the fixing nature to the 
record medium of a coloring agent, the proposal which adds polymer to a water-color-ink constituent is made. It is 
thought that this polymer is established on a record medium in a coloring agent as a binder. 

[0005] the ink which made JP,62-1426,B distribute a pigment and a polymer emulsion in water as an ink constituent 
containing polymer for example - JP,55-157668,A — water - the ink using the polymer emulsion is proposed like 
[ that distributing a pigment in insoluble polymer emulsion dispersion liquid uses the emulsion which has specific film 
formation temperature for JP,1-217088,A ] JP,3-60068,A and JP,4-18462,A Moreover, the proposal of aquosity 
dispersed-system pigment ink which used a macromolecule dispersant and the water-soluble organic solvent is made 
by JP,56-147859,A, JP,56-147860,A, and JP,4-5703,A. 

[0006] The proposal that the high-definition color picture which does not have color bleeding highly [ picture 
concentration ] is obtained is made by using it combining the color ink which, on the other hand, contains the 
surfactant or permeability solvent, and salt which give permeability at least as the ink-jet record method, and the black 
ink thickened or condensed by operation with this salt (JP,6-106735,A). That is, suppose that a good picture is acquired 
by printing using the 2 liquid type ink of the first liquid containing the salt, and an ink constituent. Moreover, the ink- 
jet record method printed using 2 liquid type ink in addition to this is also proposed (for example, JP,3-240557,A, JP,3- 
240558,A). 
[0007] 

[Problem(s) to be Solved by the Invention] It was observed that "greasiness" may produce him in a printing side when 
this invention person prints to a record medium, especially a non-absorptivity record medium by the ink-jet record 
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method using the 2 liquid type ink which consists of the above reaction mixture and an ink constituent. And when were 
investigated about the cause of the "greasiness" and a glycerol, a diethylene glycol, etc. were used as an organic solvent 
and a wetting agent into an ink constituent, since the contained polymer particle did not solidify easily after film-izing, 
the knowledge of "greasiness" arising was carried out. 

[0008] When a glycerol, a diethylene glycol, etc. are used as an organic solvent and a wetting agent into an ink 
constituent, this invention person by promoting hardening after film-izing of the polymer particle in a printing side 
While promoting that "greasiness" of a printing side is lost, the fixing nature of a coloring agent improves, there is no 
color mixture, and good quality of image can be obtained, i.e., film-izing in a printing side The ink constituent of the 
polymer particle content which gave thermosetting for promoting hardening after film-izing at the well, and the 
reaction mixture of flocculant content were used, the record medium after printing was washed by the polar solvent, 
and the knowledge of subsequently being solvable by carrying out heat hardening of the printing side after washing 
was carried out. 

[0009] The places which this invention is made based on the above-mentioned knowledge, and are made into the 
purpose are offering the 2 liquid type ink which the printing side of a record medium, especially a non-absorptivity 
record medium solidifies at an early stage, "greasiness's" is lost, the fixing nature of a coloring agent improves, and 
there is no color mixture, and can obtain good quality of image, and offering the record method using the 2 liquid type 
ink. 
[0010] 

[Means for Solving the Problem] The ink constituent and polyvalent metallic salt which this invention made contain 
the polymer particle which has a heat-curing agent and the fimctional group to which it reacts at an ink constituent, By 
washing of the reaction mixture containing polyamine and the flocculant which consists of at least one of polyamine 
derivatives make either come to contain a heat-curing agent at least, and using printing and the polar solvent, and 
subsequent heating The 2 liquid type ink which can promote film-izing of a printing side and hardening attains the 
above-mentioned purpose. 

[001 1] Namely, the heat-hardened type 2 liquid type ink concerning this invention "A coloring agent, a heat-curing 
agent, and the polymer particle which has the fimctional group which reacts, water and the ink constituent which 
contains the water-soluble organic solvent at least, It is a characterizing [ it / when this ink constituent is contacted, it 
consists of reaction mixture which contains at least the flocculant which produces an aggregate, and ]-by thing of ink 
constituent and reaction mixture for which either contains heat-curing agent at least" (claim 1) thing. 
[0012] "Moreover, the record method concerning this invention, a coloring agent, a heat-curing agent, and the polymer 
particle which has the functional group which reacts, water and the ink constituent containing the water-soluble organic 
solvent, It consists of reaction mixture which contains at least the flocculant which produces an aggregate when this 
ink constituent is contacted. The process which it is [ process ] the record method which prints using the heat-hardened 
type 2 liquid type ink characterized by the thing of an ink constituent and reaction mixture for which either contains the 
heat-curing agent at least, and makes reaction mixture adhere on a record medium. It is a having [ it ] -process [ which 
washes the record medium which the process which an ink constituent is made to adhere on a record medium, and 
records a picture, and reaction mixture and an ink constituent were made to adhere, and was printed by the polar 
solvent ], and process which heats record medium after washing" (claim 12) thing. 

[0013] Moreover, the record object conceming this invention is what "is characterized by what was recorded by the 

above-mentioned record method" (claim 19). 

[0014] "Moreover, the recording device conceming this invention, a coloring agent, a heat-curing agent, and the 
polymer particle which has the fimctional group which reacts, water and the ink constituent containing the water- 
soluble organic solvent. It consists of reaction mixture which contains at least the flocculant which produces an 
aggregate when this ink constituent is contacted. A means to be the recording device which prints using the heat- 
hardened type 2 liquid type ink characterized by the thing of an ink constituent and reaction mixture for which either 
contains the heat-curing agent at least, and to make reaction mixture adhere on a record medium, It is a having [ it ]- 
means [ to wash the record medium which a means to make an ink constituent adhere on a record medium, and to 
record a picture, and reaction mixture and an ink constituent were made to adhere, and was printed by the polar 
solvent ], and means to heat record medium after washing" (claim 20) thing. 
[0015] 

[Embodiments of the Invention] The ink constituent used in this invention contains the heat-curing agent at least if 
needed with a heat-curing agent, the polymer particle (henceforth "a thermosetting polymer particle") which has the 
fimctional group which reacts, a coloring agent, water, and the water-soluble organic solvent. When an ink constituent 
performs monochrome printing in this invention, a black ink constituent is meant, and in performing color printing 
fiirther, depending on the case, it considers as a yellow ink constituent, a Magenta ink constituent and a cyano ink 
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constituent, and the thing that means a black ink constituent further at a color ink constituent and a concrete target. 
[0016] As long as the thermosetting polymer particle contained in an ink constituent is polymer in which has at least 
one and "the heat-curing agent and the fiinctional group which reacts" which consists of an epoxy group, an isocyanate 
machine, the amino group, a carboxyl group, a phenolic hydroxyl group, N-MECHIRORU machine, an N- 
MECHIRORU ether machine, a -COOCO-machine, etc. carry out a polymerization to the front face of a polymer 
particle by heating under existence of a heat-curing agent, what thing is sufficient as it. For example, the poly (meta) 
acrylic ester, a styrene-(meta) acrylic-ester copolymer, A styrene-MAREINSAN copolymer, a styrene-itaconic-acid 
ester copolymer, PoljA^inyl acetate, polyester, polyurethane, a polyamide, an ethylene vinylacetate copolymer. An 
ethylene-(meta) acrylic-ester copolymer, polyethylene, polypropylene, On the front face of the particle currently 
formed from polystyrene etc., an epoxy group, an isocyanate machine. It is the thing of "the heat-curing agent and the 
functional group which reacts" which consists of the amino group, a carboxyl group, a phenolic hydroxyl group, N- 
MECHIRORU machine, an N-MECHIRORU ether machine, a -COOCO-machine, etc. which has at least one. The 
thermosetting polymer particle contained in an ink constituent has the effect which promotes the fixing nature to the 
record intermediation body surface of a coloring agent according to an interaction with the polyvalent metallic salt in 
the reaction mixture mentioned later, the poly allylamine, and the poly allylamine derivative. 

[0017] A thermosetting polymer particle can be obtained by introducing "a heat-curing agent and the functional group 
which reacts" into the front face of the polymer particle obtained according to the well-known emulsion 
polymerization, for example. That is, a polymer particle can be obtained by carrying out the emulsion polymerization 
for example, of the unsaturation vinyl monomer (unsaturation vinyl monomer) in underwater [ the polymerization 
catalyst and the emulsifier were made to exist ], and in case it is the polymerization, it may present a polymerization 
with the unsaturation vinyl monomer which has a heat-curing agent and the functional group which reacts together, and 
it may be made it to carry out a graft to the functional group of a polymer particle later. Thus, it can obtain by 
introducing "a heat-curing agent and the functional group which reacts" into the front face of a polymer particle. As an 
unsaturation vinyl monomer, the acrylic-ester monomers generally used by the emulsion polymerization, methacrylic- 
ester monomers, aromatic vinyl monomers, vinyl-ester monomers, vinyl cyanide compound monomers, halogenation 
monomers, olefin monomers, and diene monomers are mentioned. 

[001 8] Before a thermosetting polymer particle is heated for hardening, it is desirable that membranes are formed 
completely, and for the reason, it is more desirable than the heating temperature for hardening to have the low 
minimum membrane formation temperature (preferably 150 degrees C or less). As for a thermosetting polymer 
particle, it is desirable that it is what has the minimum membrane formation temperature below a room temperature, 
and it is more preferably desirable that it is what has the minimum membrane formation temperature of 20 degrees C 
or less most preferably 25 degrees C or less. If film formation of a thermosetting polymer particle can carry out below 
at a room temperature, since membrane formation-ization of a printing side will advance automatically and the fixing 
nature to the record medium of a coloring agent will be promoted in the printed record medium below at a room 
temperature, without needing heating and a dryness means, it is desirable. Here, the "minimum membrane formation 
temperature" casts thinly the aquosity dispersion liquid which water was made to distribute a thermosetting polymer 
particle and were obtained on metal plates, such as aluminum, and when temperature is raised, it means the minimum 
temperature in which a transparent continuation film is formed. In the temperature field below the minimum membrane 
formation temperature, it becomes powdered white. 

[0019] If "membrane formation nature" makes the water component of these aquosity dispersion liquid remove when 
water is made to distribute a thermosetting polymer particle and it considers as the gestalt of aquosity dispersion liquid, 
it means that a polymer coat is formed. When the ink constituent with which this thermosetting polymer particle was 
added makes water and the aquosity organic solvent remove, it will have the property in which a polymer coat is 
formed similarly. This polymer coat bears the role firmly fixed to a record intermediation body surface in the coloring 
agent component in an ink constituent. It is thought that the picture excellent in scuff resistance and water resistance is 
realizable with this. 

[0020] the content of the thermosetting polymer particle in an ink constituent - an ink constituent - receiving - 0.01 - 
30% of the weight of the range desirable ~ 5 - 30% of the weight of the range - it is - moreover, a coloring agent ~ 
receiving ~ a weight ratio - the range of 1 -20 — it is the range of 2-1 0 preferably When there is a problem that fixing 
nature with it is not obtained and it exceeds 30 % of the weight, there is a problem of the fall of the defect of 
regurgitation stability and clogging reliability. [ sufficient when the content is less than 0.01 to an ink constituent ] 
Moreover, when there is a problem that sufficient fixing nature is not obtained to a coloring agent when it is less than 
one in a weight ratio and 20 is exceeded, there is a problem of the fall of the defect of regurgitation stability and 
clogging reliability. Moreover, the particle diameter of a thermosetting polymer particle has desirable about 400nm or 
less, and it is about 5-300nm more preferably. Moreover, according to the desirable mode of this invention, it is 
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desirable that the contact angle on the Teflon board of the aquosity emulsion which made water distribute a resin 
emulsion particle at 10 % of the weight of concentration is 70 degrees or more. Furthermore, it is desirable that the 
surface tension of the aquosity emulsion which made water distribute a resin emulsion particle at 35 % of the weight of 
concentration is 40x10-3 N/more than m (40 dyne/cm, 20 degrees C). 

[0021] As for a thermosetting polymer particle, it is desirable that it is what has a carboxyl group on the front face, and 
has high reactivity with a divalent-metal salt further. As for a thermosetting polymer particle, what contains the 
structure which has the structure where the bridge was constructed by the cross-hnking monomer which has two or 
more double bonds in which a polymerization is possible, including the structure originating in the unsaturation vinyl 
monomer which has a carboxyl group one to 10% of the weight, and originates in a cross-linking monomer 0.2 to 4% 
of the weight is desirable. By use of the cross-linking polymer which carried out copolymerization of the cross-linking 
monomers which have still more preferably two [ or more ] or more double bonds [ three ] in which a polymerization is 
possible, and carried out three-dimensions bridge formation on the occasion of a polymerization, a nozzle plate front 
face becomes unable to be able to get wet fiirther easily due to an ink constituent, flight deflection can be prevented 
more, and regurgitation stability can be raised more. 

[0022] As a thermosetting polymer particle, the thing of simple grain child structure and the thing which has the core- 
shell structure which consists of the core section and the shell section surrounding it can be used. In here, "core-shell 
structure" means "the form to which two or more sorts of polymer from which composition differs carries out phase 
separation, and exists in a particle." Therefore, the shell section may cover not only the form that has covered the core 
section completely but a part of core section. Moreover, a part of shell section polymer may form the domain etc. in a 
core particle. Furthermore, you may ftirther already have fiirther the multilayer structure containing the layer from 
which composition differs of three or more layers above in the middle of the core section and the shell section. 
[0023] Generally the polymer particle of core-shell structure is manufactured by the emulsion polymerization of a 
multi-stage story etc. by well-known technique. For example, it can manufacture by the method currently indicated by 
JP,4-76004,A. As an example of the unsaturation vinyl monomer used for a polymerization, the above-mentioned thing 
is mentioned similarly. 

[0024] Although it may be mixed with other components of an ink constituent as a particle, after a thermosetting 
polymer particle's making water distribute a thermosetting polymer particle preferably and making it into the gestak of 
a polymer emulsion, being mixed with other components of an ink constituent is desirable. 

[0025] A polymer emulsion can be obtained by carrying out the emulsion polymerization of the monomer which has 
the fimctional group which reacts to a heat-curing agent underwater with an emulsifier if needed. As a monomer which 
has a heat-curing agent and the fimctional group which reacts, glycidyl methacrylate, glycidyl acrylate, N-methylol 
acrylamide, a methacrylic acid, an acrylic acid, an itaconic acid, beta-acryloyloxyethyl hydrogen succinate, etc. are 
mentioned. 

[0026] The coloring agents contained in an ink constituent may be any of a color and a pigment. In lightfastness and a 
waterproof field, it is desirable that it is a pigment. Moreover, it is also possible to use a pigment and a color together. 
The content of the coloring agent in an ink constituent has about 0.5 - 25 desirable % of the weight, and it is about 2 - 
1 5 % of the weight more preferably. 

[0027] Especially a pigment is not limited but can use both an inorganic pigment and an organic pigment. In addition 
to titanium oxide and an iron oxide, as an inorganic pigment, the carbon black manufactured by well-known methods, 
such as the contacting method, the fur nest method, and thermal **, can be used. Moreover, as an organic pigment, azo 
pigments (an azo lake pigment, insoluble azo pigment, a disazo condensation pigment, chelate azo pigment, etc.), a 
phthalocyanine pigment (a copper-phthalocyanine pigment, non-metal phthalocyanine pigment), condensation 
polycyclic pigments (peri non an anthraquinone system pigment, a perylene pigment, a pigment, a Quinacridone 
pigment, a dioxazine pigment, a thioindigo pigment, an isoindolinone pigment, a kino FURARON pigment, etc.), color 
lakes (a basic dye type lake, acid-dye type lake, etc.), a nitro pigment, an oximido pigment, 10 micrometers or less are 
desirable still more desirable, and the particle size of a pigment is 0.1 micrometers or less. 

[0028] As carbon black used especially as black ink Mitsubishi Chemical 2300 [ No.] and No. - 900, MCF88, No.33, 
No.40, No.45, No.52, MA7, MAS and MAI 00, and No.2200B etc. - made in Colombia Raven5750, Raven5250, 
Raven5000, Raven3500, Ravenl255, and Raven700 etc. - Regal 400R by Cabot Corp., and Regal 330R, Regal 
660R, and Mogul L, Monarch700, Monarch 800, Monarch 880, Monarch 900, Monarch lOOO, Monarch 1 lOO, 
Monarch 1300, and Monarch 1400 etc. - Degussa Color Black FWl and Color Black FW2 and Color Black FW2V, 
Color Black FW18, and Color Black FW200 and Color Black S150, Color Black S160, and Color Black S170, 
Printex35, Printex U, Printex V, Printex 140U, Special Black 6, Special Black 5, Special Black4A, and Special Black 4 
etc. - it can be used As a pigment used for yellow ink C. I.Pigment Yellow 1, C.I.Pigment Yellow 2, C.I.Pigment 
Yellow 3, C.LPigment Yellow 12, and C.I.Pigment Yellow 13 and C.I.Pigment Yellow 14C and C.I.Pigment Yellow 



Page 5 of 13 



16 and C.I.Pigment Yellow 17 and C.I.Pigment Yellow 73 and C.I.Pigment Yellow 74, C.LPigmentYellow75, 
C.I.PigmentYellow 83, C.I.Pigment Yellow 93, C.I.Pigment Yellow95, C.I.Pigment Yellow97, and C.I.Pigment 
Yellow 98 and C.I.Pigment Yellowl 14, C.I.Pigment Yellowl28, C.I.Pigment YelloW129, C.I.Pigment YellowlSl, 
and C.I.Pigment Yellow 154 grade are mentioned, moreover, as a pigment used for Magenta ink C. I.Pigment Red 5, 
C.I.Pigment Red 7, C.I.Pigment Red 12, and C.I.Pigment Red 48 (calcium), C. I.Pigment Red 48(Mn) C.I.Pigment Red 
57 (calcium), C. I.Pigment Red 57:1, C.I.Pigment Redl 12, C.I.Pigment Red 123, C.I.Pigment Red 168, C.I.Pigment 
Red 184, and C.I.Pigment Red 202 etc. ~ it is mentioned As a pigment used for cyano ink C. I.Pigment Blue 1, 
CLPigmentBlue 2, C.I.Pigment Blue 3, C.I.Pigment Blue 15:3, C.I.Pigment Blue 15:34, and C.I.Pigment Blue 16, 
C.I.Pigment Blue 22, C.I.Pigment Blue 60, C.I.Vat Blue 4, and C.I.Vat Blue 60 are mentioned. 
[0029] As for a pigment, it is desirable to add in ink as pigment dispersion liquid distributed in the aquosity medium 
with the dispersant. The dispersant used for generally preparing pigment dispersion liquid as a dispersant used for 
preparing pigment dispersion liquid, for example, a macromolecule dispersant, and a surfactant can be used. In 
addition, what the surfactant contained in these pigment dispersion liquid will function also as a surfactant of an ink 
constituent will be in Ming at this contractor. Naturally-ocurring polymers are mentioned as a desirable example of a 
macromolecule dispersant, and cellulosics, such as alginic«acid derivative; methyl celluloses, such as a glucosides; 
alginic acid and propylene glycol alginate, such as protein; gum arabic, such as glue, gelatin, GAZEIN, and albumin, 
and a tragacanth gum, an alginic-acid triethanolamine, and an ammonium alginate, a carboxymethyl cellulose, a 
hydroxyethyl cellulose, and an ethyl hydroxy cellulose, etc. are mentioned as the example. [, such as natural rubber; 
SABONIN, ] A synthetic macromolecule is mentioned as a desirable example of a macromolecule dispersant. 
Furthermore, polyvinyl alcohol A polyvinyl-pyrrolidones, polyacrylic-acid, and acrylic-acid-acrylic nitril copolymer, 
An acrylic-acid potassium-acrylic nitril copolymer, a vinyl acetate-acrylic-ester copolymer. Acrylic polymer, such as 
an acrylic-acid-acrylic-ester copolymer; A styrene-acrylic-acid copolymer, A styrene-methacrylic-acid copolymer, a 
styrene-methacrylic-acid-acrylic-ester copolymer, Styrene-acrylic polymer, such as a styrene-alpha-methyl-styrene- 
acrylic-acid copolymer and a styrene-alpha-methyl-styrene-acrylic-acid-acrylic-ester copolymer; A styrene-maleic-acid 
copolymer, A styrene maleic anhydride copolymer, a vinyl naphthalene-acrylic-acid copolymer, A vinyl naphthalene- 
maleic-acid copolymer and a vinyl acetate-ethylene copolymer . Vinyl acetate system copolymers and those salts, such 
as a vinyl acetate-fatty-acid vinyl ethylene copolymer, a vinyl acetate-maleate copolymer, a vinyl acetate-crotonic-acid 
copolymer, and a vinyl acetate-acrylic-acid copolymer, are mentioned. In these, the copolymer of a monomer with 
especially a hydrophobic radical and a monomer with a hydrophilic radical and the polymer which consists of a 
monomer which had the hydrophobic radical and the hydrophilic radical in the molecular structure are desirable. 
[0030] As a color, various colors usually used for ink-jet record, such as direct dye, acid dye, the food color, basic dye, 
a photoreaction nature color, a disperse dye, a vat dye, a solubilized vat dye, and a reaction disperse dye, can be used. 
[0031] As for the solvent of an ink constituent, it is desirable that it is what makes a principal component water and a 
water-soluble organic solvent. A water-soluble organic solvent is a low-boiling point organic solvent preferably, and a 
methanol, ethanol, n-propyl alcohol, iso-propyl alcohol, n-butanol, a sec-butanol, a tert-butanol, an iso-butanol, n- 
pentanol, etc. are raised as the desirable example. Especially monohydric alcohol is desirable. 
[0032] Moreover, an ink constituent may also contain the wetting agent which consists of a high-boiling point organic 
solvent further. As an example of such a high-boiling point organic-solvent agent, ethylene glycol, a diethylene glycol, 
A triethylene glycol, a polyethylene glycol, a polypropylene glycol, A propylene glycol, a butylene glycol, 1 and 2, 6- 
hexane triol, A thioglycol, a hexylene glycol, a glycerol, trimethylolethane, Polyhydric alcohol, such as a trimethylol 
propane; Ethylene glycol monoethyl ether. An ethylene glycol monobutyl ether, the diethylene-glycol monomethyl 
ether, A diethylene glycol monoethyl ether, the diethylene-glycol monobutyl ether. The TORIECHIEREN glycol 
monomethyl ether, the triethylene-glycol monoethyl ether. The alkyl ether of polyhydric alcohol, such as the 
triethylene-glycol monobutyl ether; a urea, 2-pyrrolidone, a N-methyl-2-pyrrolidone, 1, 3-dimethyl-2-imidazolidinone, 
a trietiianolamine, etc. are raised. 

[0033] It is desirable that the boiling point uses a water-soluble organic solvent 1 80 degrees C or more also in this. As 
for use of a water-soluble organic solvent 1 80 degrees C or more, the boiling point brings water retention and a 
wettability to an ink constituent. Consequently, even if it keeps an ink constituent for a long period of time, there is 
neither condensation of a coloring agent nor elevation of viscosity, and outstanding preservation stability can be 
realized. Furthermore, even if it leaves it in the state of opening (state where the room temperature is describing air), 
the ink constituent which maintains a fluidity and redispersible over a long time is realizable. Furthermore, high 
regurgitation stability is acquired in the ink-jet record method, without the blinding of a nozzle arising at the time of 
the reboot under printing or after printing discontinuation. 

[0034] The boiling point as an example of a water-soluble organic solvent 180 degrees C or more ethylene glycol 
(boiling point: - the inside of below 197 degree-C; parenthesis shows the boiling point) - A propylene glycol (187 
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degrees C), a diethylene glycol (245 degrees C), A pentamethylene glycol (242 degrees C), a trimethylene glycol (214 
degrees C), 2-butene-l, 4-diol (235 degrees C), 2-ethyl -1, 3-hexandiol (243 degrees C), the 2-methyl -2, 4-pentanediol 
(197 degrees C), and N-methyl-2-pyrrolidone (202 degrees C) 1, 3-dimethyl-2-imidazolidinone (257-260 degrees C), 
2-pyrrolidone (245 degrees C), A glycerol (290 degrees C), tripropyllene glycol monomethyl ether (243 degrees C), A 
dipropylene-glycol monoethyl glycol (198 degrees C), the dipropylene-glycol monomethyl ether (190 degrees C), A 
dipropylene glycol (232 degrees C), the triethylene-glycol monomethyl ether (249 degrees C), A tetraethylene glycol 
(327 degrees C), a triethylene glycol (288 degrees C), The diethylene-glycol monobutyl ether (230 degrees C), a 
diethylene glycol monoethyl ether (202 degrees C), and the diethylene-glycol monomethyl ether (194 degrees C) are 
mentioned. Especially, that whose boiling point is 200 degrees C or more is desirable, these water-soluble organic 
solvents are independent ~ or two or more sorts can use it, mixing The content of these water-soluble organic solvents 
is about 0.5-40 % of the weight preferably to an ink constituent, and is 2 - 20 % of the weight more preferably. 
[0035] An ink constituent can contain sugar. Addition of sugar brings about a wettability. As an example of sugar, a 
monosaccharide, a disaccharide, oligosaccharide (a trisaccharide and a tetrasaccharide are included), and 
polysaccharide are raised, and a glucose, a mannose, a fructose, a ribose, a xylose, arabinose, a galactose, an aldonic 
acid, a glucitol, a (sorbitol), a maltose, a cellobiose, a lactose, a sucrose, a trehalose, a maltotriose, etc. are raised 
preferably. Here, polysaccharide means the sugar of a wide sense and suppose that it uses for the meaning containing 
the matter which exists in natures, such as an alginic acid, alpha-cyclodextrin, and a cellulose, widely. Moreover, as a 
derivative of these saccharides, it is reducing- sugar [(for example, sugar-alcohol (] expressed with general formula 
HOCH2(CHOH) N CH2 OH (it is here and the integer of n=2-5 is expressed), oxidization sugar, amino acid (for 
example, an aldonic acid, a uronic acid, etc.), a thiosugar, etc. are raised.)) of said saccharide. Especially sugar-alcohol 
is desirable and a maltitol, a sorbitol, etc. are mentioned as an example. ****** of these saccharides has about 0.1 - 40 
desirable % of the weight, and it is about 1 - 30 % of the weight more preferably. 

[0036] As for an ink constituent, it is desirable to contain the third class amine. The third class amine brings about a 
wettability and brings about a good picture. As an example of the tiiird class amine, a trimethylamine, a triethylamine, 
a triethanolamine, a dimethylethanolamine, a diethyl ethanolamine, a TORIISO propenol amine, a butyl 
diethanolamine, etc. are mentioned, these are independent - or it may be mixed and used The addition to the ink 
constituent of these third class amine has about 0.1-10 desirable % of the weight, and it is 0.5 - 5 % of the weight 
more preferably. 

[0037] An ink constituent can contain a surfactant further. The same thing as the surfactant used in manufacture of the 
above-mentioned pigment dispersion liquid as an example of a surfactant can be used. In addition, in order to raise 
preservation stability, it is also possible to add pH regulator, antiseptics, an antifiingal agent, etc. to an ink constituent 
if needed. 

[0038] The reaction mixture used in this invention contains a flocculant. If this flocculant contacts the aforementioned 
ink constituent, it will generate an aggregate. As a flocculant, distribution and/or the dissolution state of the pigment in 
the aforementioned ink constituent, a thermosetting polymer particle, etc, are destroyed, and as long as it has the 
operation which makes it condense, arbitrary compounds can be used. As an example of a flocculant, polyvalent 
metallic salt, the poly allylamine, and the poly allylamine derivative can be mentioned. As polyvalent metallic salt, a 
meltable salt can be mentioned to water, such as carboxylic acids, such as the acetic acid of trivalent metals, such as 
bivalent metals, such as calcium, magnesium, barium, copper, zinc, and nickel, aluminum, iron, and chromium, 
butanoic acid, formic acid, a propionic acid, an isobutyric acid, a valeric acid, an isovaleric acid, or a pivalic acid, a 
nitrate, and a halogenide. As the poly allylamine and a poly allylamine derivative, it is meltable in water and the cation 
system macromolecule which carries out an electric charge to plus xmderwater can be mentioned. Also in these, the salt 
of calcium and magnesium is desirable in respect of pH of reaction mixture, and the quality of the printed matter 
obtained. 

[0039] it may be suitably determined in the range from which printing quality and the effect which is clogging 
prevention are acquired, and the concentration in the reaction mixture of these polyvalent metallic salt is about 0.1-40 

% of the weight, and is about 5 - 25 % of the weight more preferably 

[0040] As for reaction mixture, it is desirable to contain the polyol other than polyvalent metallic salt, the poly 
allylamine, and the poly allylamine derivative. Here, the vapor pressure in 20 degrees C of this polyol is 0.01 or less 
mmHgs, and the addition is 1 .0-5.0 preferably one or more in a weight ratio to polyvalent metallic salt. Furthermore, 
the addition to the reaction mixture of this polyol is about 10-30 % of the weight preferably [ that it is 10 % of the 
weight or more ] and more preferably. 

[0041] As a desirable example of a polyol, polyhydric-alcohol, for example, glycerol, diethylene-glycol, triethylene- 
glycol, 1,5-pentanediol, 1, and 4-butanediol etc. is mentioned. Furthermore, as a desirable example of a polyol, sugar, 
for example, a monosaccharide, a disaccharide, oligosaccharide (a trisaccharide and a tetrasaccharide are included). 
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and polysaccharide are raised, and a glucose, a mannose, a fixictose, a ribose, a xylose, arabinose, a galactose, an 
aldonic acid, a GURUSHI seal, a sorbitol, a maltose, a cellobiose, a lactose, a sucrose, a trehalose, a maltotriose, etc. 
are raised preferably. 

[0042] These polyols may be added as two or more mixture, even if added independently. When-added as two or more 
mixture, the addition is made or more into one by the weight ratio to polyvalent metallic salt as the sum total. 
[0043] As for reaction mixture, it is desirable to contain the wetting agent which consists of a high-boiling point 
organic solvent. A high-boiling point organic solvent prevents dryness of reaction mixture. As a desirable example of a 
high-boiling point organic solvent, although it laps also with the aforementioned polyol in part Ethylene glycol, a 
diethylene glycol, a triethylene glycol, A polyethylene glycol, a polypropylene glycol, a propylene glycol, A butylene 
glycol, 1 and 2, 6-hexane triol, a thioglycol, Polyhydric alcohol, such as a hexylene glycol, a glycerol, 
trimethylolethane, and a trimethylol propane; Etiiylene glycol monoethyl ether. An ethylene glycol monobutyl ether, 
the diethylene-glycol monomethyl etfier, A diethylene glycol monoethyl ether, the diethylene-glycol monobutyl ether. 
The TORIECHIEREN glycol monomethyl ether, the triethylene-glycol monoethyl ether, The alkyl ether of polyhydric 
alcohol, such as the triethylene-glycol monobutyl ether, a urea, 2-pyrrolidone, a N-methyl-2-pyrrolidone, 1,3- 
dimethyl-2-imidazolidinone, a triethanolamine, etc. are raised. According to the desirable mode of this invention, 
reaction mixture is included combining the triethylene-glycol monobutyl ether and a glycerol, and its bird clapper is 
desirable. Although especially the addition of a high-boiling point organic solvent is not limited, it is about 0.5 - 40 % 
of the weight preferably to reaction mixture, and is about 2 - 20 % of the weight more preferably. 
[0044] As for reaction mixture, it is desirable to contain the low-boiling point organic solvent. As a desirable example 
of the low-boiling point organic solvent, a methanol, ethanol, n-propyl alcohol, iso-propyl alcohol, n-butanol, a sec- 
butanol, a tert-butanol, an iso-butanol, n-pentanol, etc. are raised. Especially monohydric alcohol is desirable. The low- 
boiling point organic solvent has the effect which shortens the drying time of ink. The addition of the low-boiling point 
organic solvent has 0.5-10 desirable % of the weight, and it is 1 .5 - 6% of the weight of a range more preferably. 
[0045] As for reaction mixture, it is desirable to contain the penetrating agent. As a penetrating agent, the low-grade 
alkyl ether of polyhydric alcohol, such as alcohols, such as various surfactants, such as an anionic surfactant, a cation 
nature surfactant, and an amphoteric surface active agent, a methanol, ethanol, and iso-propyl alcohol, an ethylene 
glycol monomethyl ether, a diethylene glycol monoethyl ether, the diethylene-glycol monobutyl ether, the triethylene- 
glycol monobutyl ether, flie propylene-glycol monobutyl ether, and the dipropylene-glycol monobutyl ether, etc. is 
raised. 

[0046] Furthermore, it is more desirable to use the compound expressed with the following formula (4) and/or the 
lower-alcohol ether of polyhydric alcohol as a penetrating agent. 
[0047] 
[Formula 1] 
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(The inside of a formula, 0 <=m+n<=50, and Rl, R2, R3 and R4 are alkyl groups independently) 
There are specifically ORUFINY, SAFI Norian 82, SAFI Norian 440, SAFI Norian 465, SAFI Norian 485 (all 
manufacture : Air Products and Chemicals.Inc), etc. as a typical thing of a compound expressed with the above- 
mentioned formula. These may be independent or may be ****(ed) two or more kinds. 
[0048] As for reaction mixture, it is desirable to contain the triethanolamine for pH adjustment. When a 
triethanolamine contains, the content has about 0 - 2.0 desirable % of the weight. 

[0049] A heat-curing agent contains in an above-mentioned ink constituent and/or above-mentioned reaction mixture. 
As a heat-curing agent, the compound which has a carboxyl group, a hydroxyl group, an amino group, etc. is 
mentioned to the polymer particle which has an epoxy group on a front face to the polymer particle which has the 
compound which has a carboxyl group, a hydroxyl group, etc. to polymer particles which have an isocyanate machine 
on a front face, such as a fatty amine, an aromatic amine, and organic 2 basic acid anhydride, N-methylol machine, or 
N-methylol ether machine on a front face. Although the content of a heat-curing agent is selected by the kind of heat- 
curing agent, the kind of the thermosetting above-mentioned polymer, its amount used, etc. In containing in an ink 
constituent, it receives hardening of thermosetting polymer about at a complement, for example, the amount of 
thermosetting polymer, although 0.01-5 should just come out comparatively, when it contains in reaction mixture, 
reaction mixture must select on a record medium in consideration of the rate of the portion which laps with an ink 
constituent 

[0050] The record method concerning this invention is the method of recording a picture on a record mediimi using the 
heat-hardened type 2 liquid type ink which consists of an above-mentioned ink constituent and above-mentioned 
reaction mixture, and has the process which makes reaction mixture adhere on a record medium, the process which an 
ink constituent is made to adhere on a record medium, and record a picture, the process which wash a record medium 
by the polar solvent after two front processes, and a heating process after a washing process. 
[0051] Both the method to which any may be the point, namely, reaction mixture is made to adhere as sequence of 
making reaction mixture and an ink constituent adhering to a record medium after printing the method and ink 
constituent which make reaction mixture adhere to a record medium, and make an ink constituent adhere to this record 
medium after that, and the method of mixing reaction mixture and an ink constituent just before the adhesion or to 
immediately after fiirther can be performed suitably. 

[0052] You may be which mode of the method of making reaction mixture adhere only to the place to which an ink 
constituent is made to adhere alternatively about adhesion in the record medium of reaction mixture, and the method of 
making reaction mixture adhere to the whole record medium. Although the former can hold down the consumption of 
reaction mixture to necessary minimum and is economical, a certain amount of precision is required of the position to 
which both reaction mixture and an ink constituent are made to adhere. On the other hand, although a demand of the 
precision of the adhesion position of reaction mixture and an ink constituent is eased compared with the former, the 
latter may make a lot of reaction mixture adhere to the whole record medium, and may be disadvantageous from a 
viewpoint of a drying property. Therefore, it may be determined in consideration of the combination of an ink 
constituent and reaction mixture whether to adopt which method. 

[0053] The record method usually used in the printing industry and the paint industry is possible for a means to make 
reaction mixture adhere to a record medium, and a means to make an ink constituent adhere to a record medium, for 
example, they are desirable. [ of the ink-jet record method which direct injection, spraying, an application, an imprint, 
etc. are raised and prints by making a record medium breathe out a drop preferably ] 

[0054] In the record method concerning this invention, although washed after the process which makes reaction 
mixture adhere on a record medium, and the process which an ink constituent is made to adhere on a record medium, 
and records a picture, washing is performed using a polar solvent. Specifically, by the polar solvent, it rinses and 
washes away, and it is immersed or those combination performs a record medium or its front face. Washing can be 
performed continuously or intermittently during printing. As a polar solvent to be used, the coloring component fixed 
to the record medium does not exfoliate, but it is water-soluble, and a thing with safety is desirable, concrete — five or 
less water; carbon number alcohol ~ preferably Lower alcohols, such as methyl alcohol, ethyl alcohol, and propyl 
alcohol; the sulfoxide expressed with formula R(R') S=0 (among a formula) R and R* - respectively - the shape of a 
straight chain, and a five or less branched-chain carbon number alkyl group — preferably five or less sulfoxide; carbon 
number amines, such as dimethyl sulfoxide and a diethyl sulfoxide, - preferably low-grade aliphatic primary amines, 
such as a monomethylamine, an ethylamine, propylamine, an isopropylamine, a butylamine, an amyl amine, and a 
hexylamine, - preferably low-grade aliphatic secondary amines, such as a JIMERU amine, a diethylamine, a dipropyl 
amine, and diisopropylamine, - low-grade amine; or those mixture;, such as a trimethylamine and a triethylamine, are 
mentioned preferably [, such as a low-grade aliphatic tertiary amine, ] Especially a desirable polar solvent is water also 



Page 9 of 13 



in these. Subsequently, although not limited especially, a means by which heating in a short time is performed is [ that 
heating heats the portion in which the picture by the ink constituent on a record medium is formed at least, and should 
just be performed by the method that the polymerization of a thermosetting polymer particle is made to occur although 
heated ] desirable. The heating temperature of the portion in which the picture on a record medium is formed is about 
50-180 degrees C, and is suitably selected according to the kind of record medium, the kind of heat-hardened type 
polymer, etc. 

[0055] A means for the recording device concerning this invention to be equipment which records a picture on a record 
medium using the heat-hardened type 2 liquid type ink which consists of an above-mentioned ink constituent and 
above-mentioned reaction mixture, and to make reaction mixture adhere on a record medium, It has a means to make 
an ink constituent adhere on a record medium, and to record a picture, a means to wash a record medium by the polar 
solvent, and a means to heat the portion in which the picture by the ink constituent on a record medium is formed at 
least. That it is a direct heating means for a heating means not to be limited as long as the portion in which the picture 
on a record medium is formed can be heated, but to contact a record medium, and to heat it can also be an indirect 
heating means not to contact a record medium by irradiating infrared radiation, microwave (electromagnetic wave 
which has maximum-wave length in about 2,450MHz), etc., or spraying hot blast etc., but to heat. Moreover, when 
heating by the indirect heating means, it can also heat from one from the image formation side side of a record 
medium, or the rear-face side of a record medium of fields. 

[0056] The gestalt of 1 operation of the recording device which starts this invention below is explained using a 
drawing. Drawing 1 is drawing showing the outline of the composition of the gestalt of 1 operation of the recording 
device concerning this invention. It is conveyed by the recording mechanism 3 equipped with a means for a record 
medium 2 to make the means and ink constituent to which reaction mixture is made to adhere adhere from the record- 
medium source of supply 1, and to form a picture, for example, an ink-jet recording mechanism, and in this recording 
mechanism 3, the front face of a record medium 2 adheres to reaction mixture and an ink constituent, and printing is 
given. Subsequently to the soaping-machine styles 4, such as water spray equipment, the record medium 2 with which 
printing was given is sent, and receives washing processing there. A record medium 2 is dried and heated by the 
heating mechanisms 5, such as a hot blast spraying mechanism, after washing. Heat-treatment is performed at the 
temperature which is a grade by which hardening is promoted in the portion in which the picture on a record medium is 
formed. The record medium 2 which received heat-treatment is conveyed and contained by the record article stowage 

6. 

[0057] As for the record medium used in this invention, the thing of non-absorptivity is substantially used suitably to 
an ink constituent. When an ink constituent is made to adhere to a record medium, saying "it is non-absorptivity 
substantially to an ink constituent", in time for several seconds, a record medium with which an ink constituent does 
not permeate a record medium at all is meant. As an example of the record medium which can apply the ink-jet record 
method by this invention A polyethylene terephthalate, a polycarbonate, polystyrene, poly (meta) acrylate, Polyvinyl 
acetate, an AS resin, a ACS resin, a polyamide, polyurethane. Natural rubber, a Butadiene Styrene, a nitrile rubber, 
chloroprene rubber, The sheet plastic which makes a base material a polyisoprene, isobutylene isoprene rubber, the 
poly ape phon, ABS plastics, a polyvinyl chloride, etc.. The record medium which carried out metal coating processing 
to a surface of metal or nonmetallic base materials, such as brass, iron, aluminum, SUS, and copper, by technique, such 
as vacuum evaporationo The record medium which consists of the so-called ceramic material which calcinated the 
material of the record medium with which a water-repellent finish etc. was made, and minerals at the elevated 
temperature is mentioned to fiber front faces on which resin coating etc. was made by making paper into a base 
material, such as a record medium and cloth. 
[0058] 

[Example] Next, this invention is not limited by the following examples, although the example of this invention is 
given with the example of comparison and this invention is explained concretely. 

[0059] The temperature up was carried out to 70 degrees C, having taught 900g of ion exchange water to <adjustment 
of a heat-hardened type polymer emulsion>, and thermosetting polymer emulsion 1 agitator, a rotary flow capacitor, 
dropping equipment, and the reaction solution equipped with the thermometer, and carrying out a nitrogen purge to 
them under stirring. Inside ** was kept at 70 degrees C, and 2g of potassium persulfate was added as a polymerization 
initiator, and it was beforehand dropped continuously in the reaction container after the dissolution at 70g of ion 
exchange water, and l.Og of sodium lauryl sulfates, having emulsification covered [ styrene 53g, butyl acrylate 59g, 
glycidyl methacrylate 48g, and / that added t-dodecyl-mercaptan 0. 1 6g to stirring-ization, and produced it as a 
regulator fiirther ] them for 1 hour. Digestion of 1 hour was performed after the dropping end. Then, the emulsification 
object which added styrene 79g, butyl acrylate 80g, and t-dodecyl-mercaptan 0.1 6g to stirring-ization, and produced it 
was beforehand dropped at 70g [ of ion exchange water ], l.Og [ of RARURIRU sodium sulfates ], and acrylamide Ig 
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over 1 hour continuously in the reaction container. Digestion of 1 hour was performed after the dropping end. Then, 
the solution which dissolved 2g of ammonium persulfates in 20g of ion exchange water as a polymerization initiator 
was added in the reaction container, and styrene 298g, butyl acrylate 297g, 29g of methacrylic acids, and the 
emulsification object that produced t-dodecyl-mercaptan 0.65g in addition to the bottom of stirring were continuously 
dropped at 300g [ of ion exchange water ], 2g [ of sodium lauryl sulfates ], and acrylamide 16g over 3 hours in the 
reaction container further beforehand. Digestion of 3 hours was performed after the dropping end. After cooling the 
obtained aquosity emulsion to ordinary temperature, ion exchange water and aqueous ammonia were added and it 
prepared to 40 % of the weight of soHd contents, and pH 8. As for the obtained aquosity emulsion, the polymer particle 
had core-shell structure, and the half-Ufe [ in / a reaction with 24 degrees C, surface tension 57x10-3 N/m (58 
dyne/cm), the contact angle of 90 degrees, 0.09 micrometers of particle diameters, and Mg2+ ion / in the minimum 
membrane formation temperature ] was 80 seconds. 

[0060] - The temperature up was carried out to 70 degrees C, having taught 900g of ion exchange water to 
thermosetting polymer emulsion 2 agitator, a rotary flow capacitor, dropping equipment, and the reaction solution 
equipped with the thermometer, and carrying out a nitrogen purge to them under stirring. Inside ** was kept at 70 
degrees C, and 2g of potassium persulfate was added as a polymerization initiator, and it was beforehand dropped 
continuously in the reaction container after the dissolution at 70g of ion exchange water, and 1 .Og of sodium lauryl 
sulfates, having emulsification covered [ styrene 53g, butyl acrylate 59g, glycidyl methacrylate 48g, and / that added t- 
dodecyl-mercaptan 0.1 6g to stirring-ization, and produced it as a regulator fiarther ] them for 1 hour. Digestion of 1 
hour was performed after the dropping end. Then, the emulsification object which added styrene 79g, butyl acrylate 
80g, and t-dodecyl-mercaptan 0. 1 6g to stirring-ization, and produced it was beforehand dropped at 70g [ of ion 
exchange water ], 1 .Og [ of RARURIRU sodium sulfates ], and acrylamide Ig over 1 hour continuously in the reaction 
container. Digestion of 1 hour was performed after the dropping end. Then, the solution which dissolved 2g of 
ammonium persulfates in 20g of ion exchange water as a polymerization initiator was added in the reaction container, 
and the emulsification object which produced styrene 298g, butyl acrylate 297g, 29g [ of methacrylic adds ], and 
ethylene glycol dimethacrylate lOg and t-dodecyl-mercaptan 0.65g in addition to the bottom of stirring was 
continuously dropped at 300g [ of ion exchange water ], 2g [ of sodium lauryl sulfates ], and acrylamide 16g over 3 
hours in the reaction container fiirther beforehand. Digestion of 3 hours was performed after the dropping end. After 
cooling the obtained aquosity emulsion to ordinary temperature, ion exchange water and aqueous ammonia were added 
and it prepared to 40 % of the weight of solid contents, and pH 8. As for the obtained aquosity emulsion, the polymer 
particle had core-shell structure, and the half-Hfe [ in / a reaction with 24 degrees C, surface tension 58x10-3 N/m (58 
dyne/cm), the contact angle of 1 08 degrees, 0.09 micrometers of particle diameters, and Mg2+ ion / in the mimmum 
membrane formation temperature ] was 10 seconds. 

[006 1 ] - The temperature up was carried out to 70 degrees C, having taught 900g of ion exchange water to 
thermosetting polymer emulsion 3 agitator, a rotary flow capacitor, dropping equipment, and the reaction solution 
equipped with the thermometer, and carrying out a nitrogen purge to them under stirring. Inside ** was kept at 70 
degrees C, and 2g of sodium persulfates was added as a polymerization initiator, and it was beforehand dropped 
continuously in the reaction container after the dissolution at 70g of ion exchange water, and 0.5g of sodium lauryl 
sulfates, having emulsification covered [ styrene 53g, butyl acrylate 59g, glycidyl methacrylate 48g, and / that added t- 
dodecyl-mercaptan 0.1 6g to stirring-ization, and produced it as a regulator fiirther ] them for 1 hour. Digestion of 1 
hour was performed after the dropping end. Then, the emulsification object which added styrene 79g, butyl acrylate 
80g, and t-dodecyl-mercaptan 0.1 6g to stirring-ization, and produced it was beforehand dropped at 70g [ of ion 
exchange water ], 0.5g [ of sodium lauryl sulfates ], and acrylamide Ig over 1 hour continuously in the reaction 
container. Digestion of 1 hour was performed after the dropping end. Then, the solution which dissolved 2g of 
ammonium persulfates in 20g of ion exchange water as a polymerization initiator was added in the reaction container, 
and the emulsification object which produced styrene 298g, butyl acrylate 297g, 29g [ of methacrylic acids ], and 
ethylene glycol dimethacrylate lOg and t-dodecyl-mercaptan 0.65g in addition to the bottom of stirring was 
continuously dropped at 300g [ of ion exchange water ], 2g [ of sodium lauryl sulfates ], and acrylamide 16g over 3 
hours in the reaction container fiirther beforehand. Digestion of 3 hours was performed after the dropping end. After 
cooling the obtained aquosity emulsion to ordinary temperature, ion exchange water and aqueous ammonia were added 
and it prepared to 40 % of the weight of solid contents, and pH 8. As for the obtained aquosity emulsion, the polymer 
particle had core-shell structure, and the half-life [ in / a reaction with 24 degrees C, surface tension 55x10-3 N/m (55 
dyne/cm), the contact angle of 92 degrees, 0.18 micrometers of particle diameters, and Mg2+ ion / in the minimum 
membrane formation temperature ] was 3620 seconds. 

[0062] Inside ** was heated to 70 degrees C, having added the potassium persulfate 0.5 weight section and the pure 
water 80 weight section to the <polymer emulsion X which does not have heat-curing agent and fiinctional group 
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which reacts> agitator, the thermometer, the reflux condenser, and the flask that offered the tap funnel, and dissolving 
and stirring. On the other hand, the following component was mixed and stirred and the emulsification object was 
prepared. It was dropped gradually, having covered this emulsification object in the above-mentioned flask for 3 hours 
using the tap funnel, and tfie emulsion polymerization was performed. Ammonia was added to the obtained polymer 
emulsion, it prepared to pH 8, and the minimum membrane formation temperature obtained the specified substance 
[ in / a reaction with 67 mN/m, the contact angle of 88 degrees, and Mg ion / a mean particle diameter and / in surface 
tension 1 of half-hfe 70sec at about 20 degrees C by 40 % of the weight of solid contents. / 150nm 

:f^)V7i7 U V"- h 4 7 5SM% 

[0063] The ink constituent which consists of composition of the <manufacture of ink constituent> following was 
jM-epared. Manufacture was performed in the following way. A pigment, a dispersant, and water were mixed and it was 
made to distribute in a sand mill (made in the Yasukawa factory) for 2 hours with a glass bead (the diameter of 1 .7mm, 
the amount of 1 .5 times of mixture (weight)). Then, the glass bead was removed and pigment dispersion liquid were 
prepared. Subsequently, the ink solvent was gradually carried out under liquid, having mixed the solvent except a 
pigment and a dispersant and stirring the above-mentioned pigment dispersion liquid as an ink solvent, and it stirred in 
ordinary temperature for 20 minutes. It filtered with the 5-micrometer membrane filter, and considered as the ink 
constituent for ink-jet record. 
[0064] 

<Ink constituent 1> Carbon black MA 7 (Mitsubishi Chemical make) 5 % of the weight Styrene-acrylic-acid 

copolymer (dispersant) 1 % of the weight Thermosetting polymer emulsion 1 (as the concentration of a thermosetting 

polymer particle) 5 % of the weight Glycerol 15 % of the weight Ion exchange water Residue [0065] 

<Ink constituent 2> Carbon black MA 7 (Mitsubishi Chemical make) 5 % of the weight Styrene-acryKc-acid 

copolymer (dispersant) 1 % of the weight Thermosetting polymer emulsion 2 (as the concentration of a thermosetting 

polymer particle) 5 % of the weight Glycerol 15 % of the weight Ion exchange water Residue [0066] 

<Ink constituent 3> C.I. pigment black 1 5 % of the weight Styrene-acrylic-acid copolymer (dispersant) 1 % of the 

weight Thermosetting polymer emulsion 3 (as the concentration of a thermosetting polymer particle) 5 % of the weight 

Glycerol 15 % of the weight Ion exchange water Residue [0067] 

<Ink constituent 4> (ink constiUient which does not contain the polymer particle which has a heat-curing agent and the 
fimctional group which reacts) 

Carbon black MA 7 (Mitsubishi Chemical make) 5 % of the weight Styrene-acrylic-acid copolymer (dispersant) 1 % of 
the weight Glycerol 15 % of the weight Ion exchange water Residue [0068] 

<Ink constituent 5> Carbon black MA 7 (Mitsubishi Chemical make) 5 % of the weight Styrene-acrylic-acid 
copolymer (dispersant) 1 % of the weight Polymer emulsion X 5 % of the weight Glycerol 15 % of the weight Ion 

exchange water Residue [0069] 

<Color ink set 1> <Cyanogen ink 1> C.I. pigment cyanogen 15:3 3 % of the weight Styrene-acryHc-acid copolymer 
(dispersant) 1 % of the weight Thermosetting polymer emulsion 1 (as the concentration of a thermosetting polymer 
particle) 3 % of the weight Diethylene glycol 10 % of the weight Ion exchange water Residue <Magenta ink 1> CI. 
pigment red 122 3 % of the weight Styrene-acrylic-acid copolymer (dispersant) 1 % of the weight Thermosetting 
polymer emulsion 1 (as the concentration of a thermosetting polymer particle) 3 % of the weight Glycerol 10 % of the 
weight Diethylene glycol 5 % of the weight Ion exchange water Residue <Yellow ink 1> C.I. pigment yellow 74 3 % 
of the weight Styrene-acrylic-acid copolymer (dispersant) 1 % of the weight Thermosetting polymer emulsion 1 (as the 
concentration of a thermosetting polymer particle) 3 % of the weight Glycerol 1 0 % of the weight Ion exchange water 
Residue [0070] 

<Color ink set 2> <Cyanogen ink 2> C.I. pigment cyanogen 15:3 3 % of the weight Styrene-acrylic-acid copolymer 
(dispersant) 1 % of the weight Thermosetting polymer emulsion 2 (as the concentration of a thermosetting polymer 
particle) 3 % of the weight Diethylene glycol 10 % of the weight Ion exchange water Residue <Magenta ink 2> C.I. 
pigment red 122 3 % of the weight Styrene-acrylic-acid copolymer (dispersant) 1 % of the weight Thermosetting 
polymer emulsion 2 (as the concentration of a thermosetting polymer particle) 3 % of the weight Glycerol 10 % of the 
weight Diethylene glycol 5 % of the weight Ion exchange water Residue <Yellow ink 2> C.I. pigment yellow 74 3 % 
of the weight Styrene-acrylic-acid copolymer (dispersant) 1 % of the weight Thermosetting polymer emulsion 2 (as the 
concentration of a thermosetting polymer particle) 3 % of the weight Glycerol 10 % of the weight Ion exchange water 
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Residue [0071] <Manufacture of reaction mixture> reaction mixture was prepared according to the following 

composition. 

<Reaction mixture 1> A magnesium nitrate and 6 hydrate 25 % of the weight ARUMA tex H700 (heat-curing agent) 
(Mitsui Chemicals) 5 % of the weight (mixture of a hexamethylenetetramine and water) 
Triethylene-glycol monochrome butyl ether 5 % of the weight Glycerol 10 % of the weight Ion exchange water 
Residue [0072] 

<Reaction mixture 2> A magnesium nitrate and 6 hydrate 25 % of the weight ARUMA tex H700 (heat-curing agent) 
(Mitsui Chemicals) 5 % of the weight (mixture of a hexamethylenetetramine and water) 
Diethylene glycol 15 % of the weight Ion exchange water Residue [0073] 
<Reaction mixture 3> (reaction mixture which does not make a curing agent contain) 

A magnesium nitrate and 6 hydrate 25 % of the weight Triethylene-glycol monobutyl ether 5 % of the weight Glycerol 
10 % of the weight Water Residue [0074] After using the ink constituent and reaction mixture of examples 1-6 and the 
<examples 1 - 1 0 of comparison> above for the following table 1 in the combination of the ink constituent of a 
publication, and reaction mixture and printing them on the aluminium sheet using the recording device of this 
invention, it rinsed bywater, it had at the hot-air-drying furnace, and heat-treated at 120 degrees C. To the record 
object, color bleeding and the examination about fixing nature were performed by the following test method, and the 
result was shown in Table 1. 
[0075] 
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[0076] About <evaluation 1 icolor bleeding evaluation> printed matter, mixture of the uneven color in a color boundary 
was evaluated by the criteria of the following [ viewing ]. 
A: There was no color mixture and the boundary was clear. 
B: Color mixture arose slightly. 

C: Mixture of a color occurred in the shape of a mustache. 

D: The color was mixed, so that a color boundary did not clarify. 

[0077] < evaluation 2: It heated for 10 minutes at 120 degrees C in the hot-air-drying furnace on the fixing nature 
evaluation > printed matter front face of the ink by heat hardening. After heating, the printing side of printed matter 
was strongly ground against the pencil of 4H, and the following criteria estimated the sticking tendency of ink. 
A: There was no ablation of ink. 
B: There was ablation of ink slightly. 
C: Ink exfoliated completely. 

[0078] Existence evaluation 3 of "greasiness" : The ink constituent and reaction mixture of the printing surface drying- 
property evaluation above are used for the above-mentioned table 1 in the ink constituent of a publication, and the 
combination of reaction mixture. After printing on an aluminium sheet using the recording device of this invention, the 
soaping-machine style was driven, and after carrying out washing processing, the drying property on the front face of 
printing of the record object through the heating mechanism and the record object which does not drive a soaping- 
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machine style and which let the heating mechanism pass, without the **, i.e., do not carry out washing processing, was 
observed. 

[0079] It is clearer than Table 1 that the examples' 1-6 of this invention the outstanding effect that "greasiness" is lost, 
the fixing nature of a coloring agent improves as compared with the example 1 of comparison or 10, there is no color 
mixture, and picture quality is improved further is done so. 
[0080] 

[Effect of the Invention] To the ink constituent in 2 liquid type ink as this invention was described minutely above By 
making thermosetting polymer contain, making reaction mixture contain flocculants, such as polyvalent metallic salt, 
the poly allylamine, and the poly allylamine derivative, making the either contain a heat-curing agent, and heat-treating 
after record The "smeariness" after the record in a record medium, especially a non-absorptivity record medium is lost, 
the fixing nature of a coloring agent improves, there is no color mixture, and the outstanding effect that picture quality 
is improved fiirther is done so. 
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[0026]^ >'^'ffifi!4!^tC-&*SiXi.«^S'J{4. m 

m. mm<^^^-rti-ch^xi:>M:\>K w^tto® 

i,zt5\,^xi.immx'h^iiti)mti-\>\ ttz. mmtm 
nt^im-t^citi>-ssmx'ibi>. >::^m^mz^» 
%>mmi\co-^^mi. o. 5-2 5aa%^tjg*w*L 

[0027] mmmizm^^ix^. mmmmaxv^^ 
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ywm. 'J^^^'jymm. ^^^yj^wm. ^v^ 
yvoyymm. ^yyy^ymM^j:^:) . m\iy-^ 

[0028] v-^ t Lxmm^ti^:^'-^-yy 

y y^b LXli. H^t^^^No.2300,No.900,MCF88.N 
o . 33 . No . 40 . No . 45 , No. 52, MA7 . MAS , MAIOO . No . 2200B ^ 
/j^^ axjy\f:r^mcr> Raven5750,Raven5250,Raven500 

0. Raven3500.Ravenl255,Raven700 W-^K ^^^t^^/h^ 
MORegal 400R.Regal 330R. Regal 660R. Mogul L.Monar 
ch700. Monarch 800, Monarch 880, Monarch 900, Mona 
rch 1000, Monarch 1100, Monarch 1300, Monarch 1400 

W/. -/1?"tl:ia<^Color Black FWl, Color Black F 
W2. Color Black Fl^2V. Color Black FW18. Color Blac 
k FW200, Color Black S150. Color Black S160, Color 

Black S170. Printex 35, Printex U. Printex V, Pr 
intex 14011, Special . Black 6, Special Black 5, Spec 
ial Black4A, Special Black 4 mti^&^T^h. 
a-^ y^izmm^tLtmrntL-Cli. C.I. pigment Ye 
How 1, C.l. Pigment Yellow 2, C.I. Pigment Yellow 
3, C.I. Pigment Yelloi-o 12, C.I. Pigment Yellow 13. 
C.I. Pigment Yellow 14C, C.I. Pigment Yellow 16, C. 

1. Pigment Yellow 17, C.I. Pigment Yellow 73. CI. Pi 
gment Yellow 74, C.I. Pigment Yellow75, C.I. Pigment 

Yellow 83, C.I. Pigment Yellow 93, C.I. Pigment Yel 
low95, C.I. Pigment Yellow97, C.l. Pigment Yellow 9 
8, C.I. Pigment Yellowll4, C. I .Pigment Yel lowl28, 
C. I. Pigment Yel loW129, C.I. Pigment Yellowl51, C.I. 
Pigment Yellow mm^^mf ^tl^ o tfz. ^"dyiS^^ 
y^hzmm^fl^Wmh LTii. C.I. Pigment Red 5, 
C.I. Pigment Red 7, C.I. Pigment Red 12, C.I. Pigment 

Red 48(Ca). C.I. Pigment Red 48(Mn), C.l. Pigment R 
ed 57(Ca). C.l. Pigment Red 57:1. C.I. Pigment Redll 

2, C.I, Pigment Red 123, C.I. Pigment Red 168, C.I.P 
igment Red 184. C.I. Pigment Red 202 ^t^mf ^tl 

yTy^y9\:zmm^tLhmmti.x\x. c.i.Pigm 

ent Blue 1, C. 1 .PigmentBlue 2, C.l. Pigment Blue 

3, C.I. Pigment Blue 15:3, CLPigir^nt Blue 15:34, 
C.I. Pigment Blue 16, C.I. Pigment Blue 22, C.i.Pigm 
ent Blue 60. C.l. Vat Blue 4, C.l. Vat Blue 60;(?«W 



m'rf^M.t uT-f y^^zmw^hmmt lv^. wm^ 
m&^mmti><^^zm\^^hfih%m^\hLxii. -mz 
mn^^^Mm-h<r)hzm^'^hfix\^h'fym?\. 

^r*3. z.(r>mA^mk\Z'^±Kh^mmm^^A y^m 

mifZB^^^vh^o. m^'=?-'^mi<^ntL\^mbLxii 

-^fy^y. is^^^y. T)i'y^y^)f<^^y^^^Mm\ 

-y^h:(7y^/U::2iy}^m\T/U^ym^iX/TJl^^ym 
yx:t\z'lyy^Vzi-)U:r.x'r/l^. T^P^vKb yx:5^y 

-}i^r^y. r)U^ymTy^:::^^M.^^corj\y^ym 
hhz. m^=f-9^m^<^1l^t.\^^'^mtLX^^m'Tt^t^^ 

ym. tkut^j^u/h?. t9 )vm-T9 )v 
^W. i^sgb^;u-r^ u/i^^xxT-zi^^fca-^Wt. 

;><^^U;PM^«'&f*:. X^Uy-:^^^')fVm-Ti^ 

y-T^U/i/S^^S-^*, y^^\yy-cc-y^^)Vy.^\y 
y-Tl? ^)}vm-T^ U;u^xX'r;^^^S'^*^t''<^^ 
^vy-T9 ^}}Virs^)^— ; :z.^uy-'ru-( ym^M 
xi-uy-MA(-^i^^ yMi^-^i^^ b'x;u^:7 
9Uy-T:^ V \z=^)Vi-y^vy-^u 
-fygg^fi^*. ioitN^B^Sgb^x/i^-x^i^v^fi^ 
PKb'x;l^-|3g]KKb'x;Uj:^U'yitg^f45^ gt® 

Uc::/l/-"7l/'OMxXT';V^fcS'&#c. ftg^b'x/l^-^ 
uVym^M-^. i^Kb^/U-T::^ U/l^K^^m-^f*:^ 

[00301 L Tii. M14»|5pf. ±m 

«rvt'tt]t^«. wj&'^mkm. Kct^m^^^y^^^'J 
[0031]^ y::^mfm<r>mmi. J:r>'*?gtt* 

H^tL^^mtLXit. :^^J-)V^ x^/-yK n-r 
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abVUr/m— i s o -Tne/l/T/V-::?— /W. n- 
[0032] tit. >f 

ya-yu-, 7'>l^>'^'y 1, 2, 6-^^^fy 

yx^;ux— r^p. xf^l^y^'U ::i-/P^yrf-;ux- 
f/L-, >-xf-i^y^U::7— ;u^y;>^f';l^x— f-;w. i;^x 
^ u > i:?^'' U n y x^yu-x -T-^u^. >''x^ y ^^^^ 'J 

/U^ y y^;Px— r h »J x^x V n — 
-ty;^^/WX"T-;l'. hUxf'L>'>':^llr?-;l/^yx^ 
;i.x— T-yV'. b U x^i/ U =7— y y^-f/l/x— f 
yi''^h- c7)^MTyi-3 w^<5oryu^;l^x— T-yWM : MM. 
2 -eD'JHy. N-y^;U'-2-b'n>J KV. 1. 3 

[00 33] ZCO^ThmAijn 8 0^Ci.:i±cO7K^§tt^ 

[0034] mj^f)^ 1 8 0riJLh<^7|<«tt*lli§ieK<7)M 
;t LTJi. x^l^y^'-U i?-/!^ (m^^. : 1 9 7^C ; 

SMi^jm-s^^t-) . rubi/y^'^y a^ju (18 7 

r) . >^'x^uy;?^'J=?-;l^ (24 5*C) . ^y^^-Xf- 
py^'Ur^wU ( 24 2*C) . b 'jy^uyriJ^'yiJ— 7U 

(2 14^) . 2-y''f-y-l, 4-'-J:^—J\^ (2 3 5 
r) . 2-Xf-;W-l. 3-'\^'9-yS/:t-/^ ( 24 3 

t:) , 2-yf-yu-2. 4-^y^ys^':t--;^ ( 1 9 7 
Tj) . N-yf';P-2-eoU by (20 2^0 . 
1. 3-i^"yf-;i'~2-'< ^^y Ui^vy ( 257— 2 

6 0*C) . 2-b-aU Ky ( 24 5'C) , ^^J^Vy 

(29 0^0. h UTnei/y^'Un-zi'^yy^yux 

— ryu (24 3'^C) . i/rnb^l/y^J^ y yU^yx-f- 
;U:^U3'-yt' ( 1 9S^C) . -JTu^^Xyy^^) 

y^yi^^uji—fjv ( i9or) . iyy''ut:iyyy^ja- 

A- (2 32r) . hUxf'l.'yi/^'Jn-yl^^yp^^yl-x 



-r-/i^ (24 9*C) . f-h^xf-lx'y:/Un-"y^ (3 2 
7^) . bUxf-py^-Un-yi/ (2 8S"'C) . i^'xf- 
b-y^'Un-yU^yy^yl-x-T^yU ( 2 30r) . >>x 
^U-y^ri/n-yU-^yx^yl^x-ry^ (20 2''C) . zy 
Xf-l^yi/U:3-yP^y;p^^;UX-x7l/ ( 1 9 4X:) *^ 

co-^^Mlt. ^ yi^^'iimMzMLxntLKliO , 5 — 
[0 0 3 5] ^y:^mjmii. m^-^tsZkt^T^t. 

^Xr/^mmimf^ti. *?^L<(i^;^r3-x. vy 

y-x. 75r'^:^^b-x. Tyi^KyM. 

ryi/^y^. «-S/i^n7=^^xb 'Jy. -byi^o— x 

OCH2 (CHOH)n CH2 OH (C^T\ n = 2 — 

mr>m\mt o . i - 4 o mmyomm)mt. l < . j: o 

L< {± 1 - 3 0SS%^J^TJ>l) . 
[0 0 36] -fy^«**i. ^mr^y^^-^^hz. 

tmwk%>fz<h>^. 'mcT^yc^mtv.xit. bu^^ 
yi/T^y. buxf^yi^r^y. bux^y-ywr^y. 

i/y^)V:iz9 J-}Vr^y. i/:x:.^)V:^^ J—)Vr^ 

y. bu-f yy'^n^ywi^r^y. t^'^jv-jx.^ J—)V 
T^ymifmfhfih. z.fit^\im^t,fzim^Lxm 

L<«±. 0. 5-'5S*%T'S>^. 

[0037]^ y^ffl^i^^i. $ ^i.z^Wimm^^'^ 
-tt^fvi^^tZi^^^tcjCtT. y^fflj^cWcpHlli^^j. 

[0038] *%H3tcfcv>Tffiffl'^i>RiEig{i. mmm 

Sr-^tp, mm-^yi^mm^tmrnrr^t 
mmm^^^th. mmmti.x\t. tuiB-^y^m^si 
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iahLTfi. ^-xU-^A, 

[0039] <IixA>^W^JRJI<7)Ktir«4't*3(t§igM 
i^.«$tlTR<. »^L<Ji. 0. l~4 0«»%mK 

T-ct)^, c}:'9*f^t<(i. 5-^2 3m.m%nm.x'h^. 

[0040] ^WAt. ^tt^MJg. 4^ 'J T 'J^l^r 5 y 
mj^Tti >J T 'J JUT 5 >'iS^*<Oflfefc;K 'J Jf-yU^r-i-^f U 

Or-CiOMmffiA^'0 . 0 1 mmH sOTt'S)& i><7)X'$> 

itF^L<{i:l. 0-5. 0T'^i>^„ ^'i.tc:. -T^O 

'1-° 9 ^ -;wiosiE?gtc>!tri. -^j Dfi« . 1 0 mM.%a± 

X'$>hcr):bm^L<. J:K)ntL<l:i, 10~30fiM 

( 0 0 4 1 ] --Ku ^-;K7)$f t Lxii. ^mr 

)l. 1. A-y'^yi>:^-lVts:}iffimf!h>ix,h, ^iy 

5>tv-x. ryi'Fyffi, 
/w. y/ub'-yh. v/uh-x. -bob'^f-x. 

[0 04 2] Zix(^7ii*J^~Mi. mtx-ma^tix 

i>. ~ii).±com.-^V!iitLxm.M^iixi:>x^\ -pj.±co 
iP^-^btxma^ti^m^. "tcommmi. -ksftt 
x^m^m^izM txmMitx' ia±t ^ti?> , 
[0043] Rmmii, ws!^Mmim^-(y^^Mmf\ 
&-^^Lx\>-^hz b-^m^L^\ mmM^mmmii. r 

U3-;p, i^x.^\yyifVn-)i-. h^):c^]yyy^)a 



1,2. 6-^=^-»fy b'J:^-;l'. ^ 

•f/u. i^'xf-i^y^^U 3— yPtyy^/t'X— 7^/1^, bU 
x^x^v^?'!;^— /u^y^^/ux— r^P. huxf-u 
yyUn —)V^ y xf-yUX— t^^W , h!Jx^U->:/iJa 

— y yf-zi-x— x/t-^r if «o^fiffiT;t^3— ;i-<or;i^^ 

)V'X.~^)Vm. 2-boUK>', N-j<^/I^-2 

-bouh'y. 1, 3-i^'y^;w-2-^ sryiji^'y 

h 'J X:?- y-/|xT 5 yti:bi}^h^fhtli, . ^js^^H^tfo 
yi-^ y yf-;px-7^;i^i5 itK^y -fe U y ^ffl<?^-^^5-ti-c 

5~4 0Sa%^JgT«>0. a:')»ltt<«. 2-2 0 

[0044] ujm.it. m^i^mmm^^^i.x\^h 

zttimt u\ L\,mt lx 

ii, ^:?y-;K x^y— n -7"abVt-r;U3— 
/L'. i s o-7°ot:;l/r;l'n— n-7':J^y— s 
ec-y:5'y— ;K t e r t -7'^'y — ;K iso-T" 

y-;U. n-'O'^ y--'l'^i:'*<Sbff f>^X^„ 
fiiliT;Ui3-;l.*WiLt-\ fm*Wt^J{±, ^yi?co 

SJiO. 5-1 OS»%*>'»*L<. j:0»iL<<i. 

1. 5— 6afi;%cO*EH-C-J)l., 

[0045] raiSfgti, ?SSS'J$-&^LTV^SC:fc5&W 

mmitLxii. r-yi-y^^m-^mm. 

M- y^9J—)V^ x^J'y— i s o-rnt;Pr/U:3 

X— f/i^. xxf-^>':/'U 3— /^^yxf-;^x— f/i-, 
^-'x^l^x-^-tj rj— ;u^:y 7'f-;ux— h "jx-M^ 
>^^i;3-/p^y7'^;ux— f/t-, rneu-VrXyn— 
/u-^r y yf-;i^x— 7^;i^ , lyTu b° u- y 3 — y y 
^/l^x— T-;P#co^tf r;U3 — /WcofSMT/l'^/t'X— r 

[0046]$ ^{c, xmmb tt, Ties^ ( 4 ) x-^ 

3-;l'X-r;l'2rffiffl-r&Ci:*^ J: "JSf S LV\ 
[0047] 
[€1] 
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R ' C C^=C C R * 



o 6 




CH, CHj 



CH: CH, 



O 




H H 



(sttf, 0Sm+nS50. Rl, R2. R3*3j:t/R 

4 4 0, -t-y -f y-;W4 6 5 , ^-y -f y'-;l'4 8 5 
(V''-^'^tt>Mjt : A i r Products and 
Chemicals. Inc. ) ^A^$>S. C:ix<?><±m 
*-fi 7t {± 2 m«iy.±!t JD t T *> 1. 

/lTS.y^^^LX\,^&.LtAmtL\>^. h>J3i^y- 
lUT^yil^^^tliM^. -ecO-i-WMtt. 0-2. 0 

[0049] ±isco^ yi^m&^m/yxii^miz 
T^^—hmirmmtz^^^^v^-n^FizMLxit. ij 

[0050] *i&B^w^-i>fe»:^ft«s ±ie<7)^ >'^'ffi 



mnmmmtriim-rhyrmx'h'^x . ^m?:mmc 
»±iznm^^^xmt, ^ y^m&mimmi^±iz 
nm^^xmrn^mm-thiMt . m<^2i:mcomzm 

[005 1 ] Kmmt ^ yi^mm.m^smmmznm^ 

^mf&'^ia^nm^'^iifm. ^yf^mimimiuz^k 
^t^i,z^mt^y::^msm 
i^conmmMtt:immzm^-ri>i}m<^\>^-rtiiiis- 

mi,znozbi}^x'^^. 

[00521 Kjm<^mmi^^<7)nmi.zmLxi±. ^ 
y 9 mm^^im^^ h i%fmz(^;h-mm\,zKmm'S:ii 
m^^ht\.^o umt . smi^i^^mzKmm^nm-^ 
^thfmcr>'.■^■rtl<7ymmx$)'>xi:>x^\ mm^^mm 
cr>im^^ ie;<ss/J^ES{^«Ii. ij^x- ^ mmmx'h § 
if. KmsLb^y^mmmnm^m^'^^^^hh 
n^<r>nm.fmi^^fih . w-mzit'<~m. 

^ix^tiK ^smkw±mzism.<n^mminm^^h^ 

[0053] ^mm^mmmznm^^^^^t . a 
y':^mL^^imim-\z\^m^^h^'mi. mm^. 

*?t h<\mm^%mmmzv\.^^^xm\^'^o -i y 

[00541 :ip:?miZi^hmi-JfmiZiiUXii. Kjm 

mi^^m^^^xmmimthxmtwz. -stif 

/l-;^E (R" ) S = 0-C-^*)$tL-§.X/l^*^i/H (it 

^5J^JIT<0T5V. jff*t<{i. ^^;UT5v, xf-;u 
T$x, r^)vrs,y.^^i^)VT^ymcr>mMmm 

IS-rSy. »it<{i, >';>«;WT5>', i^x^;VT5 
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ixtd^^<. mzm^^ti6i,cr,x'ii^\w. mmmx- 

<7)mm'^mm$tix^^?>m^<7)i}m^ii. 5 o— i s 
o'cmmx'h^. mmmi^cT)^. mm^m^w^-c^ 
mmmzmtxm-Kmm^tii.. 
10 0 5 5] ^^m^zmMBmmn. ±iico^ 

immzmi^Mm-th^m.x'h-^x . Kmrn^imu 
w±.^znm^^h^^b. ^ >^fflfi£!i^&isi*m±{c 
im^^xm^^tmth^®.t. ssmm^mmm 
x-'<m-th^^t . ^^^r< t ife#«#:±o-f y^mm 
Mz^ hmmpT&^^ixx\^hu^^t\mcth^Wi.t i 
^'r&i><r>x'h^. D\m^mi. MmM^±<^mmim 
ss.^KXK^hM-^^i}mct^ zttn--^ 

#i1-i|-^-7-^:?'n«^x-7' (2. 4 50 
[0056] filTtCiSV^t: . ^fgBHfc^S^i^ScT)- 

^^mzm^mimw:<7:)-mm<^BmcDms>^<^m^^^ 

m^nm^-^s>^fs... ^ y^nfmi^nm^-txmm^ 

Mei*«^. c«55i§ix. m.Mmmm3izi5\,^x. mt 
m*^2<r>mmi,zKfmb ^ y^^mmmt/^nm^nxmi 

mm^mm<7)mfmm4 izm t>tix , ^ ^ x-dtmm ^ 

t\mmm5{zxm^^tL. mm-^Kh. t\mxm'.i. la 
mmw±.(rmm^m^^tix v ^ i>a5:«-t: jsv ^ts-ft;*^ 

[0057] :¥?im^ziiv^xm.m-^ixhtmmw\i. a 
y^mLmzn\^xm:mi\zi'mmt<r)^,(r,i^im.\,zm 

v^c■:,ixh, r>f y9%mm\zn\^xmm%ziimmtx: 



B?h-^7K ASfflJii, ACS^Hg, 4f'JrSH, .-KU-^ 
SUS. ii^<7)^Jga®*/c{i^N^Sc0Sfi-fc 

mmm<r)^mzx. o^ji^— r -f y^^^m^: LstiB^jgE 

[00 58] 

immmi mz. ^^m<^mmmi:imm]b^tzmf. 

[0059] <S!Uil'fl:M!i<''J V— Jt:v/^>-'3 >'<7)fg^> 

• »^-(t:e*ry v-j--?;i.>''a >- 1 
imm, m^::iy'fy^-. mrmm. isj:v-<m.wf^ 
^ttiRmmmiiz^ -f^fy^e^googSr-tta^, m 
WTizmmmm ^> 7 o 'c * t#is t ^ . rtfss: 7 

ML. 'MMik. 1^*^^ Jl-^3Sm*7 0g, ^-^U/W^^ 

— h 5 9 g , v->?;l^;< ^' I- 4 8 g . $ ^>(C 

mmi^zimmM'fx-mTLtz. mTmjik. immiom 
'i-mMi-hv^yj^i . og. T^' >j;iT^}^ I st,zx^ 

f>'fV^fV:^y9yO . 1 6 gSrj^*mt~3DxTfP^L 

0 g izmm i-fzpmwii:Kmm^f^(,zma l . $ ^.tc^ 
4ft-f?}-i'3c»7K3oo g. ^'>•J/^gge■^^ U'>A2 

g, T:? U;PT5 F 1 6 g(:;X^^y2 9 8 g. y'^;U 
T^Ub— h2 9 7g. ^^'i?U;l-g?2 9g. *3j:l>'t 

- K'T y 0 . 6 5 g ^Si*TtcSai.Tf^ 

ymx.'?fUi^3yiW:^tTi%mMk. ^^y^m^ii 
bTy^=.T:^k^mtavxwm-9i-4omR%. phb 
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|ii5S.tl57x 1 0-3N/m ( 5Sdy ne/cm) /tg 
fii6ft90" .fi^gO. 09/zm. MgZM:^^^*^^ 

[0 0 60] ■ »Mitm<:>J'7~:r.'7;U'J3y2 

mttz^mmiz^ ;t>-3cSl7K9 0 0s Srttii^^. Jt 

#T(cM«aML^*j A. 7 o°ciT'#?aL;t. 7 

0'CtcgF,*>. fi-^MS&Mi: LTi^KtK;?;? 'J -^^2 s 

-^^U'>i^l. 0gtc;^^i^>'5 3g, y^/PT:?"; 

^ii-^ MPS^iJt UT t - h'-r i^/U'^/l'X^r:?^ 0 . 1 6 

^Sfi^ltc 1 a$m*^(tTjiiT Lfc » vSTilf Tf^. 1 f^fa^Olh 
^Srffoit, Ml'">Ts 'F-46-f:t>'^^J<7 0g, yJU'J 
il'^l^i-hO'^J*! . Og, T:7'J;UTS Fl gtcx-^ 
U'>-79g. y^/UT:!'0\^-h80s, i5<ttXt-K 
r>/l';'</W;^rr:5'>'0 . 1 6 g 5^MmW;:aPX.Tf^^L 

0 s izmm Lf^ymm ^^fis^firt t^assn l , § ^> 

A6'f:t>'3cJ^3 GOg. 7'>l»;l^e![get-hU'^7-^2 

T^y;i'TS HI 6gicx^lxy29 8g. 
r^y^-h2 9 7g, ^^':7!J;H?2 9g. x^l^y 
:^>Ja'-;U>>:*i^^Vl^-h 1 Og. isitXt - K7=^>' 
yk><;U;i»riS'>'0 . 6 5 s^tmTl>zMtXfmLt:% 

~T7iib^m\iLxmm-^4omM%. pusizmmt 

SX 1 O-^N/m ( 5 8dy ne/cm) . jgM^I 1 0 
8* , f4-?gO. 0 9/im, Mg^M^r^^fc^D^JElCtJ 

[0061] • ms.im.^ U v-x-7;i. 3 > 3 

iimtfzKmmmiz. ^ ^y^mo o o gSfta;^. it 

ffTtCMfi®ML^>'/'^7 0°CSt'#vSL3t. 7 
0T:l;:ffi*>. m^mm'\t LXimMi- S iJ "^A 2 g & 

j^jn L , mm^. f-xb-^ :ty^m^ 7 o g , y^u ju^ 

ffi«'-J- h'J A 0 . 5 gtc;^f-U>'5 3g. y-f/PT^i; 
<C:^4ifflSMi; LT t - F-f>-;l'><yl^*7'^' >'0 . 1 

6 si:mmtiz-Mi.ximLtzm.im^ . sus^s^tc 

Bm,^n':>fz. ^l^T, ^J6'f:ty3cJe7j<7 0g. 
'J^WS^i^■^^li'>A0. 5g, T^'U/l'TS HI gC^ 
?-^y79g. 7'f-;Ur^UU'-h8 0g. tJitXt- 
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